Influence of stratospheric circulation on the predictability of the tropospheric 
Introduction
It is important to reveal the influence of the stratospheric circulation change on the 22 predictability of the troposphere so as to improve the forecast skill of the extended-range 23 prediction as well as the understanding of the stratosphere-troposphere dynamical cou-24 pling. The Northern Annular Mode (NAM) corresponding to the dominant hemispheric 25 zonally-symmetric variability is a key to understand the stratospheric influence due to 26 its downward migration properties Dunkerton, 1999, 2001 ]. Baldwin et al.
27
[2003] showed significant improvement of forecast skill of a statistical prediction for the 28 surface NAM variability in mid-winter when the lowermost stratospheric NAM is used as 29 the predictor instead of the surface NAM variability.
30
Recently, by conducting forecast experiments in the framework of the perfect model 31 assumption [Kalnay, 2003] , Kuroda [2008] showed a prolonged predictable period of tro- 
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66
To focus on the low-frequency variations of the NAM index, we will examine 7-dayrunning averaged ensemble-mean fields of the forecast in the following analysis. To construct 7-day running mean at day 0-3 prediction, GANAL data from day -3 to day -1 was used. The forecast skill is assessed using mean square error (MSE) and mean square spread (MSS) of the forecast at lead time t defined by
respectively. Here, e(t) variety of magnitude and polarity of stratospheric NAM anomalies for a further study.
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